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(g) Polymeric films. 

(g) Polymeric films consisting of a coextruded, 
biaxially oriented polymer web having a first 
layer which forms an outer surface of the fHm 
and includes polyethylene containing a particu- 
lar filler, and a second layer coextensive with 
the said first layer and consisting of a voided 
propylene homopolymer. Such films are of par- 
ticular value for in-mold labelling. 
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This invention concerns polymeric films, and in 
particular polymeric films for in-mold labelling. 

The process of in-mold labelling involv s the in- 
troduction of a label into a mold followed by the mold- 
ing of a polymeric substrate in the mold so that the s 
substrate conforms to the shape of the mold and the 
label becomes adhered to and incorporated into the 
surface of the molded substrate in the process. Ele- 
vated temperatures are used during the molding proc- 

ss which are sufficient to enable the polymeric sub- 10 
strate to be shaped to that of the mold, but these tem- 
peratures often have an adverse affect on polymeric 
labels causing them to shrink and/or distort. Further- 
more, air can become trapped between the label and 
the polymeric substrate during the molding process, 15 
and this can lead to undesirable effects such as in- 
complete adhesion of the label to the molded sub- 
strate. Furthermore, in-mold labelling using large lab- 
Is, and especially when such labels extend around 
the edges of the moldings, often gives rise to diff icul- 20 
ti s with adhesion of the labels over their complete 
surface. 

A number of proposals have been made hitherto 
to overcome these problems associated with in-mold 
labelling. These attempts can be broadly divided into 25 
those which provide the label with a rough surface 
next to the polymeric substrate so that air can more 
easily escape from between them during the molding 
process, those which provide a stress compensating 
layer which in effect acts as a layer of lubricant be- 30 
tween an outer layer of the label and the polymeric 
substrate as the substrate is molded, thereby reduc- 
ing the distortion of the outer layer of the label during 
the molding process by allowing the label more easily 
to shrink during the process, and those which use lab- 35 
els having perforations to allow air to pass throuqh 
th labels. 

The various prior art proposals for in-mold labels 
suffer with a variety of disadvantages, the major dis- 
advantage with many of the labels being that they are 40 
complicated multi-layer structures often including a 
number of mono- and bi-axially oriented polymeric 
layers laminated together to form composites which 
are expensive to produce. This is especially true of 
many of t he prior art proposals for labels having rough 45 
outer surfaces, and even in the case of those labels 
having stress compensating layers produced by the 
simultaneous co-extrusion of the various film layers, 
the stress compensating layers are produced from 
relatively expensive polymers. Other proposals in- 50 
vdve the use^f restively expensive adhesive*; 16V 5 - 
example ethylene/vinyl acetate copolymer, and film 
perforation to allow air to scape adds a further proc- 
essing step and therefore involves additional costs. 

According to the present invention there is pro- 55 
vkJed a polymeric film comprising a co xtruded, biax- 
ially ori nted polymer web comprising a first layer 
which forms an outer surface of the film and compris- 



es polyethylene containing a particulate filler, and a 
s cond layer coextensive with the said first lay rand 
comprising a voided propylene hompolymer. 

In use, the first layer will usually form the surface 
of an in-mold label which contacts the polymeric sub- 
strate which is molded in the mold. The second layer 
will, therefore, usually have at least one further poly- 
meric layer thereon. Typically the at least one furt-her 
polymeric layer will be printable and/or metallizable. 

The first layer of polyethylene containing a par- 
ticulate filler preferably consists of from 65 to 90 per- 
cent by weight of polyethylene and 10 to 50, prefer- 
ably less than 30, and advantageously about 20 per- 
cent by weight of a particulate filler Excessive 
amounts of filler are undesirable as they can lead to 
a loss of integrity of the filled layer. Furthermore, low 
polyethylene contents may lead to inadequate film 
shrinkage when the film is subjected to in-mold lab- 
elling. 

The polyethylene is preferably substantially 
amorphous, and it can be a low density polyethylene 
or a linear low density polyethylene, the melt flow in- 
dex of the polyethylene preferably being at least 2 
and more particularly at least 5g/10mins as measured 
by ASTM D 1238 condition E. The particulate filler, 
which is preferably inorganic, preferably has a mean 
particle size of from 1 to 30nm, the filler preferably be- 
ing calcium carbonate. 

The second layer, which consists of voided poly- 
propylene, preferably consists of from 97 to 90 per- 
cent by weight of a propylene homopolymer, and from 
3 to 10 percent by weight of a voiding agent which can 
be organic or inorganic. It is essential that the second 
layer should be voided in order to allow it to shrink dur- 
ing in-mold labelling. Thus insufficient voiding may 
lead to difficulties in achieving a good label following 
in-mold labelling. However, as the degree of voiding 
increases, so the labels tend to acquire more of a 
leathery appearance. 

The voiding agent can be organic or inorganic, 
the mean particle size of the voiding agent preferably 
being from 1 to 10um. A preferred voiding agent for 
the second layer is particulate chalk. 

The first polymer layer can include other polymer- 
ic materials, for example in amounts of up to 15 per- 
cent by weight eg copolymers containing units de- 
rived from at least two of ethylene, propylene and but- 
1-ene. 

Propylene/ethylene copolymers containing low per- 
centages by weight of units derived from ethylene, eg 
about4 percent by weight df ethylene, are particularly^ 
preferred. 

Polymeric films of th present invention can be 
subjected to in-mold labelling to a variety of polymeric 
substrates, a preferred p lym r for such substrates 
being high d nsity polyethylene. 

The outer surface of the at least one further poly- 
meric layer is preferably printable and/or metallizable, 
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